Cytochromes 1A1/1B1- and catechol-O-methyltransferase-derived metabolites mediate estradiol-induced antimitogenesis in human cardiac fibroblast.
We investigated the role of specific cytochrome P450s (CYP450s) and catechol-O-methyltransferase (COMT) in the growth inhibitory effects of estradiol in cardiac fibroblasts (CFs) expressing functional estrogen receptors. 3-Methylcholantherene, phenobarbital (broad-spectrum CYP450 inducers), and beta-naphthoflavone (CYP1A1/1A2 inducer) augmented, and 1-aminobenzotriazole (broad-spectrum CYP450 inhibitor) blocked, the inhibitory effects of estradiol on serum-induced CF growth (DNA synthesis, cell number, and collagen synthesis). Neither ketoconazole (3A4 inhibitor) nor furafylline (selective 1A2 inhibitor) altered the antimitogenic effects of estradiol on CF growth. In contrast, ellipticine (selective 1A1 inhibitor), pyrene (selective 1B1 inhibitor), and alpha-naphthoflavone (1A1>1A2 inhibitor) abrogated the antimitogenic effects of estradiol on CF growth. OR486 (COMT inhibitor) also blocked the antimitogenic effects of estradiol in both the presence and absence of the CYP450 inducers. ICI182780 (estrogen receptor antagonist) attenuated the growth inhibitory effects of estradiol, but only at concentrations that inhibit the metabolism of estradiol to hydroxyestradiols (precursors of methoxyestradiols). CFs expressed CYP1A1 and CYP1B1, isozymes that convert estradiol to hydroxyestradiols. Moreover, CFs metabolized estradiol to hydroxyestradiol, and 2-hydroxyestradiol to 2-methoxyestradiol. OR486 and quercetin (COMT inhibitor) blocked the conversion of 2-hydroxyestradiol to 2-methoxyestradiol in CFs. We conclude that the antimitogenic effects of estradiol on CF growth are mediated in part by conversion to hydroxyestradiols via CYP1A1 and CYP1B1, followed by metabolism of hydroxyestradiols to methoxyestradiols by COMT.